CHAPTER 4

GRADUATE EDUCATION

Enrollment neering graduate students reached 263,058, a 6 per-
. cent increase from 247,464 in 1985. (See appendix
Overview table 4-3.) Graduate enrollment steadily increased in

Graduate education in the United States sets a wodlgnost all fields until 1993 when small changes within
standard; it is highly regarded not only by students fields resulted in decreases. In some cases, this was
this country but also by persons from abroad. Gradipe first time in 20 years that decreases had occurred.
ate education constitutes a critical step in the prepafdiese changes had an effect on total graduate enroll-
tion of most scholars and professionals. In pursuirgent in 1995. (See appendix table 4-1.) Although to-
graduate training, students must be more focused dabenroliment decreased 3 percent and male enrollment
directed in what courses they take. decreased 6 percent between 1993 and 1995, the num-

Graduate school enrollment in the United States fer of female students grew by 3 percent from 156,757
science and engineering continued to increase over tel993 to 160,864 in 1995. (See appendix table 4-2.)
1985-1995 decade, from 358,126 students in 1985N@st of the increase in the number of women gradu-
423,922 students in 1995. (See appendix table 4-atf students can be attributed to increased enrollment
In the most recent years (1993-1995), however, dfi- the social sciences, (to 42,274), psychology
roliment decreased by 3 percent. In addition, the coifio 38,142), and the biological sciences (to 28,819) in
position of enroliment in graduate education in sciend®95. Not surprisingly, biological sciences, psychol-
and engineering fields became more diverse. ogy, and social sciences command the largest propor-

Women increased not only their numbers but algions of women science students: 20 percent, 27
their share of total graduate enrollment, slowly becorfercent, and 30 percent, respectively, and the largest
ing a majority in graduate enrollment in all fields comaumbers of female graduate students. (See figures 4-2
bined (Syverson and Welch, 1996). Progress has bé&&s 4-3.)
slower in science and engineering fields, where women )
and minorities (with the exception of Asian studentsyhanges in Enrollment

continue to be underrepresented in graduate sc¢hool. Female graduate science enrollment rose by 43

Women registered gains over the 1985-1995 dec cent from 99 582 in 1985 to 142 712 in 1995
in graduate enrolliment, however, and underrepresen b increase ha’s slowed recently, h(’)wever; an |n
minorities made more limited progress. crease of only 3 percent occurred from 1993 to 1995.
As a proportion of total female science and engi-
Women neering graduate enrollment, women enrolling in
» engineering increased from 10 to 11 percent. (See
Enroliment Composition appendix table 4-2.) Female enrollment in the physi-

Women’s graduate enrollment in the science arfd@l sciences increased 40 percent between 1985 and
engineering fields, at 160,864 students in 1995, h4§95, although it has decreased 1 percent since
increased 45 percent from 1985 enroliment of 110,662993. Other major science fields in which female
(See figure 4-1 and appendix table 4-2.) During throllment decreased from 1993 to 1995 were math-

same period, the number of male science and engmatics (6 percent) and computer science (4 per-
cent). (See appendix table 4-2.)

L It must be noted that over the last decade women and minorities have Female enrollment in earth, atmospheric, and

made progress in the proportion of their participation in science and engj i i
neering fields. Because of the nature of calculating percentage changes&%ean sciences mcreaseo_l by 40 percent between 1985
many instances the largest increases are often within the populations B0 1995. As noted previously, most female graduate
had the lowest numbers at the outset. Therefore, the reader is cautionedg?ﬁ! i i i i i

the percentage change data for certain minority groups, although impres- ollment is Concer_ltrateq in the blologlcal S_Clences’
sive, may not reflect very large increases in absolute numbers. psychology, and social sciences, and all had increases
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Figure 4-1.
Graduate science and engineering enrollment growth rate by sex: 1985-1995
Index: 1985 = 100
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Graduate engineering enrollment growth rate by sex: 1985-1995

Index: 1985 = 100
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See appendix tables 4-2 and 4-3.
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Figure 4-2.
Science and engineering graduate students, by field of enrollment: 1995
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See appendix tables 4-2 and 4-3.
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Figure 4-3.
Science and engineering enroliment, by field and gender: 1995
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See appendix tables 4-2 and 4-3.
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of approximately 50 percent between 1985 and 1995nro/iment Status

(See appendix table 4-2.) Female enrollment in engi- _ _ )

neering fields increased 64 percent between 1985 and An increasing percentage of the full-time graduate
1995, with the increase slowing to 3 percent betwegfience and engineering student population are women.
1993 and 1995. Three of the eight engineering fieldS€€ appendix tables 4-4 and 4-5.) Of the 107,805
had decreases in the number of women graduate si@men enrolled in science and engineering full time,
dents between these 2 years: aerospace (2 perc&ﬁ?P.ercent were .|n science fields in 1995 Compared to
electrical (3 percent), and mechanical (6 percent). Eijll-time male science enroliment of 69 percent. (See
gineering comprises 11 percent of female science ali@ure 4-4.) Full-time female enroliment in graduate
engineering enrollment; civil engineering and electricience and engineering programs increased 54 per-
cal engineering both Comprise less than 3 permn cent from 1985, Compared to a male enrollment in-
tronomy, other geoscienced, and aerospace Crease of 10 percent. Since 1993, female enroliment
engineering had the largest increases in the numberireased 4 percent when male enrolliment decreased
women graduate students from 1985 to 1995 (10§ percent. (See appendix tables 4-5 and 4-6.) Male
172, and 115 percent, respectively), although theqlnrollment continues to dominate the engineering

share of total science and engineering remains vdi§ids, though there has been a 10 percent decrease in
small. (See appendix table 4-2.) full-time male enrolliment since 1993. (See appendix
table 4-6) Women, on the other hand, slightly in-
creased their full-time engineering enrollment by 3

2 “Other geosciences” includes such fields as conservation, environmeﬂErcent from 1993 to 199%Vomen made Iong strides

tal chemisty, environmental science,reironmental science/planning, - _
environmental studies, and natural resources. overall from 1985 to 1995 with an 84 percent increase

Figure 4-4.
Science and engineering graduate students by enroliment status and gender: 1995
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See appendix tables 4-5, 4-6, 4-8, and 4-9.
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in full-time engineering enrollment compared to menfor 8 of the past 10 years. George Washington Univer-

14 percent increase during the same period. Male ety increased its female enrollment over 100 percent,

rollment in full-time science and engineering progranfsom 818 students in 1985 to 1,662 in 1995. Indiana

decreased in every field except biological sciencé&imiversity (all campuses) also increased its female

since 1993. enroliment by 100 percent, from 587 female students
Female part-time graduate student enrollment in 1985 to 1,423 female students in 1995. (See appen-

science was 87 percent of all female part-time sciendix table 4-11.)

and engineering enrollment compared to men’s 60 In 1995, 4,489 science and engineering graduate

percent in 1995. (See figure 4-4.) Unlike the increaséudents enrolled in Historically Black Colleges and

in female full-time enrollment, the part-time graduat&niversities (HBCUs) of which 2,206 were women.

enrollment in science and engineering for women &emale graduate students increased their enrollment

53,059 in 1995 (39 percent of all part-time scienda HBCUs by 68 percent from 1985 to 1995. (See ap-

and engineering graduate students) represented pehdix tables 4-12 and 4-13.)

percent decline from the 1993 enroliment of 53,502.

(See appendix table 4-7 and 4-8.) In comparison, hoptinorities

ever, enrollment for men also declined between 1993 N

and 1995: the 1995 enrollment of 82,847 was small&roliment Composition

than the 1993 enrollment of 88,504 by 6 percent. (See Of the 325,135 U.S. citizen and permanent resi-

appendcilx_tabrlle 4-9.) Femt;ale _part-timede_nrollm(_ent d8ant students enrolled in graduate science and engi-
]E:reas:elgglg t elzggngesz ut mcreals:)e n engflneerIH&ring programs in 1995 (both full time and part time)
rom to Dy 2 percent. Part-time temalgoq annendix table 4-14), 14 percent were minorities.
graduate enrollment increased 30 percent between 1 Ecks (6 percent), American Indians (1 percent), and
and 1995. (See appendix table 4-8.) Male part-tinGsyanics (4 percent), continued to be substantially
graduate enrollment decreased 1 percent during t%%errepresented. (See appendix tables 4-15, 4-16, and
same period. (See appendix table 4-9.) 4-17.) Asian students were 8 percent of graduate sci-

ence and engineering enroliment. (See appendix table
Sources of Financial Support 4-18.)

In 1995, both men and women in graduate en .-Iacks
neering programs reported comparable means of fi-
nancial support. The proportions relying primarily on  For black students, the increase in graduate sci-
self support were nearly the same, 27 percent for mence and engineering enroliment from 1985 to 1995
and 29 percent for women. (See figure 4-5.) Only iwas 76 percent, an increase of approximately 8,000
the aerospace engineering field was there a notakleidents. In science, black enrollment was up 71
gender difference in the proportions of students relgercent from 1985, from 9,066 students to 15,494
ing on self support, 20 percent for men and 13 percént1995. (See figure 4-7.) Of the major fields, agri-
for women. (See appendix table 4-10.) cultural science, although numbers are small, in-

In science, institutional support was the primargreased its enrollment of black graduate students
source of support for 45 percent of male and 43 pdrom 137 in 1985 to 293 students in 1995. Psychol-
cent of female graduate students. Female graduate sijy and computer science fields almost doubled
dents were more likely than males to be self supportgteir enroliment of black graduate students during
(35 percent versus 26 percent). In computer sciencéisis period increasing 91 percent, adding 1,632 stu-
psychology, and social sciences, close to 50 percehints into these fields. Over a third of black stu-
of women and about 40 percent of men relied on selénts were enrolled in social science. (See figure
support. In mathematics, almost equal proportions 4f8.) Of the 6,907 social science students enrolled
men, 69 percent, and women, 67 percent, received in-1995, the largest field was political science with
stitutional support. 3,559 students. Physics, atmospheric science, other
geosciences, anthropology, and history of science,
whose black enrollment more than doubled or
tripled between 1985 and 1995, increased their

The graduate school with the largest number dlack enrollment in these fields combined by 214
female graduate students in 1995 was the Universgjudents. Engineering enrollment also doubled for
of Minnesota (all campuses), which had 1,880 femaldacks between 1985 and 1995, increasing 107 per-
graduates enrolled. (See figure 4-6.) This universibent from 1,387 in 1985 to 2,872 in 1995, adding
has been the top graduate school in female enrolimén85 students. Between 1993 and 1995, decreases

Graduate Schools
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Figure 4-5.
Primary source of support for full-time science and engineering graduate students in science, by sex: 1995
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See appendix table 4-10.
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Figure 4-6.

Female graduate science and engineering enrollment, by institutional rank: 1995
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See appendix table 4-11.
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Figure 4-7.

Percentage change in science and engineering enroliment, by field and race/ethnicity of U.S. citizens and

permanent residents: 1985-1995
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in black student enrollment were small, losing feweand electrical engineering (3,762). Although the com-
than 80 students in science subfields and fewer thaimed Asian enrollment in science and engineering
50 students in engineering subfields. (See appeyielded an increase of 8 percent between 1993 and
dix table 4-15.) 1995, there were decreases of about 400 students com-
bined in various subfields of physical sciences, earth
American Indians sciences, and engineering. (See appendix table 4-18.)
There were 1,524 American Indians enrolled ipypites
science and engineering in 1995, an increase of 107
percent from 737 students enrolled in 1988. sci- White students increased their science and engi-
ence, enrollment increased 110 percent adding 686ering enrollment by 10 percent between 1985
students from 1985 to 1995. The fields with the lard223,682) and 1995 (246,776). (See appendix table
est concentrations of these graduate students were Biek9.) Students enrolling in science fields totaled
logical sciences (214 students), psychology (33194,663 students in 1995, a 12 percent increase from
students), and social sciences (434 students). Ameki-3,541 in 1985. For nearly half of the major fields in
can Indian enrollment in engineering increased ovéeience, however, enrolliment decreased. Engineering
100 students from 1985 to 1995. (See appendix talglgrollment increased 4 percent between 1985 and

4-16.) 1995. White graduate student enroliment in science
and engineering decreased 4 percent between 1993
Hispanics and 1995; in engineering only, enrollment decreased

. : . . .9 percent.
Hispanic students increased their graduate suencé3

and engineering enrollment by 64 percent betwe -
1985 (8,614) and 1995 (14,089). Students enrollifg"known Race/Ethnicity
in SCience fle|dS totaled 11,258 StudentS in 1995, a 58 Graduate Students in Science and engineering

percent increase from 7,133 in 1985. Enrollment in gllhose race and ethnicity were not specified were 9
major fields of science increased between 1985 apdycent of U.S. citizen and permanent resident gradu-
1995, except in agr_lcultural sciences which decreasgg students in 1985 and 6 percent in 1995 (a decrease
10 percent. Biological science (1,810), psychology numbers of 29 percent), probably reflecting better
(2,777), and social science (4,221) have the largqghorting of race/ethnicity; however, this group in-

numbers and proportions of Hispanic graduate studegiaased 5 percent during 1993 to 1995. (See appendix
in science. (See figure 4-8.) Political science is thgple 4-20.)

largest of the social science fields and comprised 14

percent of all Hispanic science and engineering stus

dent enrollment. Engineering enroliment for Hisparf\Ebace by Gender

ics increased 5 percent from 1,481 students in 1985 to Of the 325,135 U.S. citizen and permanent resi-

2,831 students in 1995. (See appendix table 4-17.)dent science and engineering graduate students en-
rolled in colleges and universities in this country in

Asians 1995, 134,643 were female, representing 41 percent

éﬁfee appendix table 4-21). Of the female science and

Asian students increased their graduate enrollm X . K - A
g gineering students in 1995, 21 percent were minori-

in science and engineering by 117 percent, fro .
12,003 in 1985 to 28,015 n 1095, Asian graduate si€S: N 1994, 20 percent. Blacks represented 8 per-
dent enrollment in science fields in 1995 (16,897) irrENt: American Indians 1 percent, Asians 7 percent,
creased 135 percent from 1985 (7,198), and doubl@@d Hispanics 5 percent. Of the male graduate science

tripled, and sometimes quadrupled within some field _n'd eﬂgineeringl stlL(Jdents4(190,49%)Ai\n 1995, tlh((ej_por-
Asian student enrollment in engineering (9,118) irf!on WNO were black was 4 percent, American Indians

creased 90 percent. The largest numbers of Asian s than 1 percent, Asians 9 percent, and Hispanics 4

gineering students are in the subfields of civit®’
engineering (1,360), mechanical engineering (1’243qu

cent.

The enrollment of racial/ethnic minority graduate
dents is most prominent in the social sciences ex-
5 cept for Asian students who are prominent in engi-
Some of this increase may be due to changes in racial identificati i i i i i i
Between the 1970 and 1980 censuses and between the 1980 and Sgnng fields. Black, American 'Ud'an’ anc.l Hlspanlc
censuses, the number of American Indians increased in excess of nat ales tend to be concentrated in the social sciences,
increase because many multiracial persons who had not previously sgifhereas Asian female students are concentrated in the

identified as American Indian changed their racial identity to Americap. . . . .
Indian (Eschbach et al. 1998). ’ Y aBlologlcal sciences. White female students are in
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Figure 4-8.
Science and engineering graduate students, by field of enrollment: 1995
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See appendix tables 4-15 to 4-18.
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psychology and social sciences. Of the male graduatdlment, 51 percent of American Indian science and
students, all minorities except Asian men are most heavélggineering enrollment, 37 percent of Asian science
represented in social sciences. Asian and white malas'd engineering enrollment, and 48 percent of His-
enrollment is concentrated in engineering. Womgwanic science and engineering enrollment. (See figure
were 55 percent of black science and engineering éhR9 and appendix table 4-21.)

Figure 4-9.
Science and engineering graduate students by race and gender: 1995
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See appendix table 4-21.
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Foreign Full Time and Part Time

Foreign students enrolled in U.S. science and en- In 1995, 68 percent of graduate science and engi-
gineering graduate programs totaled 98,787 studentsering students were enrolled full time and 32 per-
in 1995, up 29 percent from 76,812 students in 198%nt were enrolled part time. Among U.S. citizen and
There were 63,300 foreign students enrolled in sg@ermanent resident graduate science and engineering
ence fields, up 32 percent from 47,990 in 1985. Estudents, 89 percent were full time and 11 percent were
rollment in all major science fields increased for foreigpart time. (See appendix table 4-23.)
students between 1985 and 1995. Though enrollment Between 1985 and 1995, minority U.S. citizen and
in social sciences combined increased, enrollment permanent resident graduate students increased their
three social science fields decreased between 1985 &idtime enrollment in science and engineering: black
1995; sociology (down 17 percent), linguistics (dowgraduate students (91 percent); American Indian gradu-
7 percent), and history of science (down 7 percengite students (122 percent); Asian graduate students
Engineering enrollment for foreign students was uf132 percent); and Hispanics (76 percent). Full-time
23 percent between 1985 and 1995. Civil engineerifigreign science and engineering graduate student en-
(5,600), electrical engineering (11,308), and mechambliment increased by 27 percent between 1985 and
cal engineering (5,442) had the largest portions of fat995. Part-time enrollment for minority U.S. citizen
eign enrollment in the engineering fields. (Seand permanent resident graduate students, and for for-
appendix table 4-22.) eign students also increased between 1985 and 1995.

Between 1993 and 1995, enrollment of foreigBetween 1993 and 1995, full-time foreign student and
graduate students in science and engineering decreashde U.S. citizen and permanent resident student en-
7 percent, science by 5 percent, and engineering tmfiment decreased 7 percent and 2 percent, respec-
10 percent. Foreign enrollment in all major sciendgvely. Part-time enrollment of Hispanic graduate
fields decreased during this period except for psychdtudents decreased between 1993 and 1995 by 3 per-
ogy, which was up 11 percent. Foreign enroliment icent, as did part-time enrollment of white graduate stu-
all engineering fields also decreased between 1993 afehts (down 7 percent) and foreign graduate students
1995. (See appendix table 4-22.) (down 4 percent). (See appendix table 4-23.)

Pursuit of Graduate Study After the Bachelor’s

Analysis of data from the National Science8 percent of men with bachelor’s science degrees,
Foundation’s National Survey of Recent Collegand 37 percent of women compared with 30 percent
Graduates reveals that women and men are similarohmen with bachelor’s engineering degrees). (See
their pursuit of graduate study after the bachelortext table 4-2.)

degree. Among 1993 science and engineering

bachelor's degree recipients who were surveyed Racial/ethnic groups are similar in their pursuit of
1995, 27 percent of women and 25 percent of m@haduate study after the bachelor's degree, with the
had a master’s or higher degree or were enrolled fekception of Asians. Among 1993 science and engi-
time in 1995. (See text table 4-1.) Although men ariteering bachelor’'s degree recipients, 34 percent of
women in the aggregate were similar in their pursuitsians had a master’'s or higher degree or were en-
of graduate studies, differences existed within fieldglled full time in 1995, compared to 26 percent of
For example, among those with a 1993 bachelotie total. (See text table 4-1.)

degree in biological sciences, 41 percent of women,

but 49 percent of men, had a master’s or higher déersons with disabilities, who represent 2.4 percent
gree or were enrolled full time in 1995. In physicadf the 1993 bachelor’s science and engineering
sciences, women were the more likely to pursugraduates, were less likely than others to pursue
graduate study: 48 percent of women with a 1998aduate education or to be employed. Among 1993
bachelor’s degree and 40 percent of men hadseience and engineering bachelor’'s degree recipients,
master’s or higher degree or were enrolled full timé6 percent of those with disabilities were not students
in 1995. Among those not pursuing further educan 1995, compared to 67 percent of the total. (See
tion, men and women gave, for the most part, similégxt table 4-3.) Recent bachelor’s graduates with dis-
reasons for not taking courses after graduation, @bilities were also less likely to be employed—30
though women were more likely than men to cite fipercent were not employed in 1995 compared to 16
nancial reasons (53 percent of women compared wjircent of the total.
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Pursuit of Graduate Study After the Bachelor’s (continued)

Text table 4-1.
Percent of 1993 science and engineering bachelor's degree recipients who have master's or higher degree
and/or were enrolled full time, by sex, race/ethnicity, and field of degree: April 1995

Percentage having master's or higher as of April 1995 or enrolled full time
on April 15, 1995
Sex Race/ethnicity
American

White, |Asianor | Black, Indian/

Total non- Pacific non- Alaskan

Major field recipients | All | Male | Female | Hispanic |Islander | Hispanic | Hispanic | Native
All science and engineering fields............c.ccccoveccviieccicrisccnnd 348,900 | 26 25 27 26 34 25 24 28

Major type
TOTAl SCIBNCE.....cvuvvrieieiiiise et 290,500 | 28 28 28 28 36 26 25 31
Total ENGINEEIING. .....c.cviiiieiiiiieetteie e 58,400 | 18 18 18 15 31 20 17 S
Major field

Computer and mathematical sciences, total...........c.ccccococuvvirennns 35,200 14 14 15 14 S S S S
Computer science and information SCIeNCes.............ccvveeueueee. 18,700 6 S| S S S| S S S
Mathematics and related SCIENCES...........cocviiieeenriiiiciiins 16,500 | 24 26 21 24 S S S S
Life and related SCIENCES, tOtal..........c.cccvevccvcniisciisiiscins 58,600 | 40 43 38 39 50 49 35 S
Agricultural and food SCIENCES...........cccvviriiiciiiiiceeee 6,200 | 15 S| 25 16 S| S S S
Biol0giCal SCIENCES.......c.cveueuiiiiriiisirisieieieeieee e .| 50,000 | 45 49 41 44 52 50 40 5
Environmental life sciences including forestry sciences........... 2,500 S S S S S} S S S
Physical and related Sciences, total...............cccuvvvcerisivicvireiriiernnnnd 16,500 | 42 40 48 40 S} 43 S S
Chemistry, except biochemistry.................. .| 8,600 | 50 46 54 47 S S S S
Earth sciences, geology, and oceanography. 4 3,900 | 26 26 S 25 S| S S S
Physics and @stronomy...........ccoueeeniiiennicesseensnns 3,900 | 43 41 S 43 S| S S S
Other physiCal SCIENCES.........cociieiririeiricicicee s S S S S| S S S S| S|
Social and related SCIences, total.............cccvveveieveriiiiiiriiisiirianns 180,200 | 25 25 25 25 30 21 22 29
ECONOMICS. ...ttt 21,800 | 19 17 23 18 S S S S
Political science and related SCIENCES............ccecverieinieiiines 44,700 | 33 32 34 35 S| S S S
Psychology.........ccoceriernicinininiinines .| 65,300 | 27 28 27 28 5 S g 50
Sociology and anthropology.. .| 28,600 | 17 19 16 16 S; S S S
Other SOCIAl SCIENCES.......c.cueueuiriiirieieisisieisisisiee e 19,800 | 20 21 19 18 S} S S S
ENQINEEring, tOtal.........ccoviviviiiisisiiiiiii et 58,400 | 18 18 18 15 31 20 17 S
Aerospace and related engineering. 2,300 | 28 28 S 25 S S S S
Chemical ENgINEETING.........cvueriiiririiiieisiiieeei e 4,300 | 18 20 S 13 S S S S
Civil and architectural engineering............cccoeeeirieersiececnnnes 8,600 | 16 16 S 15 S| S S S
Electrical, electronic, computer, communications engineering 20,000 | 16 16 S 14 S} S S S
Industrial eNGINEETING........cciiiirieiririeieieeee e 3,300 | 13 S S S S S S S
Mechanical engineering. .| 13,900 | 15 15 S 12 S S S S
Other ENGINEETING.......cuvviiieiieiiiriteieisiiee e 6,100 | 30 28 S 26 S| S S S

KEY: S = Data with weighted values less than 100 or unweighted sample sizes less than 20 are suppressed for reasons of
respondent confidentiality and/or data reliability.

NOTE: Details may not add to totals because of rounding. Percents calculated on unrounded data.
SOURCE: National Science Foundation/SRS, National Survey of Recent College Graduates, 1995.
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Text table 4-2.

Percentage of 1993 science and engineering bachelor's degree recipients who have not taken courses since most recent degree and percent choosing
selected reasons for not taking courses, by sex and field of degree: April 1995

Reasons for not taking courses
Percentage Achieved Waiting Had job; Family
not taking education | for term to Financial needed respon- Uncertain | Needed
Major field courses goals start reasons work sibility Moved as to field break Other
All science and engineering fields...........ccccocevviiicnene. 57 69 6 43 82 12 10 23 51 5
Total science
MAIE....c et 59 69 6 38 82 11 7 20 49 5
FEMAlE.....cooiiiiiiiic e 54 67 7 53 82 15 11 30 54
White, NoN-HiSPaniC...........cceoeriiiiniiiic e 57 70 5 44 82 11 9 26 52 5
Black, Nnon-HiSPanicC............ccoeiviiienieiieisise e 53 45 12 58 84 24 9 17 51 5
HISPANIC. ...t 54 62 11 44 79 19 11 35 55) 6
Asian or Pacific Islander............ccccccoveviiieniieiiennnns 51 71 15 51 83 14 9 22 44 3
American Indian/Alaskan Native.............cccccoeerennene 55) 56 S 47 84 21 S S 36 S
Total engineering
MAUE.....cte et 66 71 4 30 84 11 12 14 50 4
FEMAIE.....ciiiei e 57 64 9 37 83 9 14 29 54 5
White, NoN-HISPaNIC.........c.oeveeiieieiieiieieeieeie s 65 72 4 30 84 9 13 15 58 5
Black, non-Hispanic............ccccoeoeiiiciiiciiie e 63 60 S 44 70 22 14 21 45 S
HISPANIC. ...t 59 56 16 30 93 20 15 10 8 S
Asian or Pacific Islander...........c.ccccviiiiiiicnieene 58 59 9 33 86 14 8 21 44 &
American Indian/Alaskan Native 58 95 S S S S S S S S
KEY: S = Data with weighted values less than 100 or unweighted sample sizes less than 20 are suppressed for reasons of respondent confidentiality
and/or data reliability.
NOTE: Details will not add to totals because respondents could choose more than one reason for not taking courses. Percents calculated on unrounded data.

SOURCE: National Science Foundation/SRS, National Survey of Recent College Graduates, 1995.
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Text table 4-3.

Enrollment, degree attainment, and employment status for the 1993 science and engineering bachelor's degree recipients: April

1995

Enrollment status April 15, 1995

Degree attainment April 1995

Employment status April 15, 1995

Attained an Not attained
Full-time Part-time MA or higher an MA or Employed full Employed
student student Not student by April 30, higher by April time part time Not employed
Total
Status number Number | % | Number | % Number % | Number | % | Number % Number | % | Number | % | Number | %
Recent Science and
Engineering Graduates,
total.....ccoovcrieiiiiiiiann 348,900 82,000 24 | 34,600 | 10 | 232,300 | 67 11,600 3 | 337,400 97 | 250,500 | 72 | 42,600 | 12 | 55,900 16
Women........ccoueeeiinnees 162,600 40,600 25 | 18,500 11 | 103,500 | 64 4,700 3 | 157,900 97| 109,900 | 68 | 22,900 | 14| 29,800 18
Black, non-Hispanic..... 19,800 4,500 | 23 1,900 9 13,400 | 68 600 8 19,300 97 14,100 | 71 2,200 | 11| 3,500 | 18
Hispanic...........ccceeene 18,200 4,100 | 22 1,500 8 12,600 | 69 500 3 17,700 97 12,500 | 69 1,900 | 11| 3,800 | 21
Disabled.............cccuuee... 8,400 1,100 13 S S 6,400 | 76 S S 8,300 | 99 4,500 | 54 1,300 | 16| 2,500 | 30
KEY:

NOTE:

SOURCE: National Science Foundation/SRS, National Survey of Recent College Graduates, 1995.

Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998

Details may not add to totals because of rounding. Percents calculated on unrounded data.

S = Data with weighted values less than 100 or unweighted sample sizes less than 20 are suppressed for reasons of respondent confidentiality and/or
data reliablilty.
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Historically Black Colleges and Universities cent; Hispanic students, 2 percent; and white students,
14 percent. (See figure 4-10.) Within HBCUs in 1995,

There were 3,834 U.S. citizen and permanent rebilack student enrollment was concentrated in social
dent graduate science and engineering students saiences (32 percent), American Indian students in
rolled in Historically Black Colleges and Universitiephysical sciences (79 percent), Asian students in math-
(HBCUSs) in this country in 1995, up 72 percent beematical sciences (29 percent), Hispanic students in
tween 1985 and 1995. In 1995, black students wephysical sciences and biological sciences (both 20 per-
the largest portion of enroliment at 76 percent; Amergent), and white students in psychology (26 percent).
can Indian students, 1 percent; Asian students, 5 pee appendix table 4-24.)

Figure 4-10.
Science and engineering graduate students attending HBCUs: 1985 and 1995
Black
American Indian 01985
] 01995
Asian }I
Hispanic 5
White | |
0 500 1,000 1,500 2,000 2,500 3,000
Number
See appendix table 4-24.
Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998
Persons With Disabilities Outcomes: Master's Degrees and

About 3 percent of graduate students studying lROCtorates in Science and
all fields, science and engineering as well as non—sE-ngineering
ence-and-engineering fields, reported a disability in
1996. (See appendix table 4-25.) Students with di
abilities were more likely to be enrolled in health field
than students without disabilities, and were less likely Degrees marking the formal outcomes of graduate
to be enrolled in life and physical sciences and in eaducation are important credentials for those pursuing
gineering/computer science/mathematics fields.  science and engineering careers. Data on theseroes

verview
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provide benchmarks for measuring the progress ©966, and the number of female science and engineer-
women and various racial/ethnic population groups ing master's degree recipients increased in every year
increasing their representation. but one. (See appendix tables 4-26, 4-27, and 4-28.)

Graduate education has expanded significanthe pattern was different for men. After increasing from
during the almost three decades between 1966 ahd outset, the number of master's degrees in science
1995. The overall expansion in degrees awarded emd engineering awarded to men decreased between
compasses an uneven pattern of growth, however. B&74 and 1981 in all but 2 years. The number of
about 10 years, from the mid-1960s until the midnaster’s degrees then began a period of growth so
1970s, growth was sustained and rapid; for approxjradual that it took until 1990 to surpass the number
mately the next 10 years, increases in total degremsdegrees awarded in any year during the 1970s. The
and in science and engineering degrees were muymttern was similar but even more pronounced for male
slower. The slowdown in science and engineering déectorate recipients in science and engineering. The
grees, however, was almost exclusively caused bynamber of degrees awarded decreased every year be-
decline until the early 1980s in the number of metween 1972 and 1980. Following that decline it took
earning these degrees. until 1992 for the number of science and engineering

The number of female science and engineering datsctorates awarded to men again to reach the total
toral degree recipients increased in every year singehieved in 1971. (See figure 4-11.)

Figure 4-11.
Total science and engineering master's and doctorate recipients by sex: 1970-1995

Number
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See appendix table 4-27.
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Notwithstanding the increased participation othe numbers increased from 7,731 in 1985 to 10,428
women over the last three decades, traditionally maire 1995. (The greater increase in all sciences combined
men than women have participated in advanced gradguas due to larger increases in the number of women in
ate education. As a result, in general the more advangggchology and the social science fields.) (See appen-
the degree, the lower the proportion of female degreix table 4-29.)
recipients. For example, the proportion of the degrees
awarded to women in both science and engineerifgtural Sciences
fields and non-science-and-engineering fields was ) ]
higher at the master's level than for the doctorate. The WWomen as a proportion of all natural science
same pattern holds true for science and engineerifigSter's degree recipients rose from 32 percent of the
degrees at the bachelor's/master’s level: women adokl in 1985 to 36 percent in 1995. The total number
percentage of all degree recipients was higher at tperecipients of degrees in earth, atmospheric, and
bachelor's degree level than at the master’s degr@géan sciences decreased for both men and women
level. Since 1988, however, that pattern has revers@¢er the 10-year period, but the decrease was faster
for non—science-and-engineering degrees: wom&Y men (27 percent fewer degrees, to 994 in 1995)
received a higher proportion of total master's degretan for women (13 percent fewer, to 451 in 1995).
in non-science-and-engineering fields than the pr[\!Lathematlcs and computer sciences were the only

portion they received for bachelor's degrees. (See dfgds in which women had a smaller share of the total

pendix tables 4-26, 4-27, and 4-28.) master's degrees in 1995 than they did in 1985, al-
though the change was minimal: their proportion of

Wwomen degrees awarded decreased from 31 to 30 percent of
the total number in those fields. This decreasprot

Master's Degrees portion came despite an increase in absoluenbers

Women have constituted at least half of all mastet&0m 3,053 in 1985 to 4,365 in 1995). Thus, although

degree recipients since 1986. They have made gr@g;increased ’nu(;nber of \_/vomenhwere_interezted in pur-
strides in their participation in science and enginee?4!Nd Master's degrees in mathematics and computer
ence, these disciplines continued to be even more

ing master's degrees over the last 10 years (althm%?{ g
they continue to receive fewer science and engineéftractive to men.

ing degrees than men). Women’s science and engi- _ _
neering master’s degrees increased by 60 percent dvéfchology and the Social Sciences

the 10-year period between 1985 and 1995. Their \women increased their proportion of total master’s
35,791 degrees awarded in 1995 were 38 percentqlyrees in psychology, rising from 63 percent of total
the total science and engineering degrees in that yegpster's degrees awarded in that field in 1985 (5,417)
up from 22,331, or 32 percent of the total, in 1985. k& 72 percent of the total in 1995 (9,397). Social sci-
contrast, since 1975 women have received the majgfices degrees awarded to women also increased over
ity of all non—science-and-engineering master's dene 10-year period, from 6,939 in 1985 to 11,334 in
grees. They received 60 percent of the totabos (representing an increase from 40 to 49 percent
non—science-and-engineering master's degreesjjinthe proportion of the total social science degrees

1995, up from 56 percent of the total 10 years earligfyarded to females in 1985 and 1995).
Women received a higherumberof non-science-and-

engineering degrees throughout this period, but the iBgineering Master's Degrees
crease was at a sloweate than for those in science ] _ ,
and engineering_52 percent, from 121,166 in 1985 The Iargest percentage increase In master’s degrees

to 184,439 in 1995. (See appendix table 4-29.)  awarded to women was in engineering (a 106 percent
increase over the 1985-1995 period), although women

constituted a smaller percentage of degrees in engi-
neering than in any other major field (16 percent of
The number of master's degrees awarded to womignal master’s degrees in 1995). Nevertheless, the num-
in all sciences increased 55 percent over the 10-yd@r of women receiving engineering master’s degrees
period between 1985 and 1995. This increase exceedeare than doubled in the 10-year period, from 2,244
the 35 percent increase in natural scieridesyhich in 1985 to 4,632 in 1995. (The numbers of men re-
ceiving master’'s degrees in engineering, although still
in the majority, increased only 28 percent in nhumbers
er the same 10-year period, from 18,728 in 1985 to
,998 in 1995.)

Science Master's Degrees

4 The social sciences and psychology are excluded from the tabulatgg
of natural sciences, but are included in the tabulation of all sciences.
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Doctoral Degrees doctorates in 1995, and in health degreedere 63
percent of the degrees were awarded to women. (See

Doctoral Degrees in All Fields appendix table 4-32.)

In both science and engineering and non-sciendgectoral Degrees in Science and Engineering

and-engineering fields, the proportion of degrees awarded Interestingly, although women make up a greater

to women in 1995 was lower for the doctorate than for centage of non—science-and-engineering doctorate

the master's degree. (See figure 4-12.) The increase si e . . .
1985 in the number of doctoral degrees awarded in Vc%p|ents, since 1993 women have received more sci

ery major field was, however, higher for women than &hee and engineering doctoral degrees than non-sci-

men. As a result, women increased their proportioneﬁ ce-and-engineering doctoral degrees. The number

. OF science and engineering doctoral degrees awarded
share of all doctoral degrees over the 10-year periQg. . , :
(See figure 4-13.) R women increased faster than the increase in non

The total number of doctorates awarded in all fiel cience-and-engineering degrees—69 percent versus

: : : ercent over the 10-year period. Tgreportion of
increased by 33 percent since 1985 (see appendix t perc : .
4-30), but the increase for women was faster—52 p}% %l science and engineering doctoral degrees that were

\garded to women increased from 26 percent of total

cent over the same time period. Women received 16 : . ,
. sclence and engineering degrees in 1985 to 31 per-
doctoral degrees in 1995, 39 percent of the doctora e%]t in 1995. (See appendix table 4-32.)

awarded; this was up from 34 percent of the total in 1985
(Se_e _appendlx tab_le 4-31) Women _have earned @Sence Doctoral Degrees
majority of non—science-and-engineering doctoral de-
grees since 1989. Theroportion of the non—science- psychology and the Social Sciences

and-engineering degrees awarded to women increasedp hol h | : d . :
from 47 percent in 1985 to 53 percent in 1995. The 8,080, | Syc r?. Or?y was the only (sjmence gn englneehrlng
female doctorate recipients in the non—science-and-&f¢'d In which women received more doctorates than
g_meermg fields were partlcularly concentrated in edu‘?a' Health fields include such fields as nursing, pharmacy, veterinary medi-
tion, where they received 62 percent of the educati@me, public health, and epidemiology.

Figure 4-12.
Women as a percent of master's and doctorate recipients, by major field: 1995
Total all fields . !
] O master's
Total non-S&E T
O poctorate
Total S&E T !
Psychology T !
Social sciences T !
Natural sciences T !
Engineering E‘
1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100

Percent

See appendix tables 4-26 to 4-28.
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Figure 4-13.
Total doctoral degrees awarded and percentage
received by women: 1985 and 1995

but only 12 percent of the physics doctoral degrees
awarded in 1995. Women earned 22 percent of three
other natural science disciplines: earth, atmospheric,
and ocean sciences; mathematics; and agricultural sci-
ences. They received 19 percent of the computer sci-

Number .
ence degrees. (See figure 4-14.)
50,000
45,000 oo Engineering Doctoral Degrees
The smallest proportion of women doctorate re-
S0 cipients in any broad field was in engineering. Men
earned 5,313 engineering doctoral degrees in 1995
35,000 . . .
1985 whereas women earned 694 engineering degrees, just
20,000 12 percent of the total engineering doctorates. This fig-
' ure represented a sizable increase over the 10-year pe-
25,000 riod, however; women had earned only 7 percent of
the engineering doctorates in 1985. The distribution
20,000 of women is not equal within the various engineering
subfields. The highest absolute number of engineer-
15,000 ing doctorates awarded to women in 1995 was in elec-
trical engineering (173), but women constituted only
10,000 0% 10 percent of the total 1,731 degrees conferred. The
aa next highest number of female doctorates in engineer-
oY ’ 53% 31% ing was in chemical engineering (109), but they repre-
47% 26% ! '
o sented only 15 percent of the total 708 chemical
engineering degrees awarded in 1995.
Total Non S&E S&E

Proportionately the highest concentration of
women in engineering was in those subfields that
were related in some way with health matters; nev-
ertheless, even in these subfields the number of
women was also very small. For example, women
constituted 25 percent of the doctorate recipients in
bioengineering/biomedical engineering, but the to-
tal was only 48 women. Similarly, 25 percent of
environmental health engineering doctorates were

men. Of all doctoral degrees awarded in psycholo warded to women, but the absolute number receiv-
the proportion awarded to women rose from 51 pe 19 those degrees was even smaller—21 women
cent in 1985 to 64 percent in 1995. Women receivéj&’Ctorates' (See appendix table 4-32.)

38 percent of the social science degrees overall in 19
but their participation within theubfieldsof the major
field of social science was not even. For example,

though women rec_eived 24 percent of the economics The top 50 institutions, ranked by the number of
degrees, they received 58 percent of all the anthropgtience and engineering doctorates earned by women,
ogy doctoral degrees and 53 percent of the sociologyarded 52 percent (4,308) of all the science and en-
degrees. (See appendix table 4-31 for a detailed bregineering doctorates awarded to women in 1995
down by major field and subfield of women’s partici(8,273). Women received the majority of doctorates in
pation in doctoral degrees.) only two of those institutions, howeveOverall,
women received 30 percent of the doctoral degrees
awarded by these institutions in 1995. They received
35 percent of the science doctoral degrees at these in-
Yitutions, much higher than the proportion of engi-
ering doctorates they received at the same institutions
percent). (See appendix table 4-33.)

O men Owomen

See appendix tables 4-26 to 4-28.

Women, Minorities, and Persons With Disabilities in Science
and Engineering: 1998

9(%’e Top 50 Institutions Granting Science and
5_ngineering Doctorates to Women

Natural Sciences

Women received 30 percent of the doctorates
the natural sciences in 1995. Within that category th
received 41 percent of the biology degrees and
percent of total physical sciences degrees.
Physical sciences included 31 percent of the chemis:

The California School of Professional Psychology at Los Angeles and
try degrees and 17 percent of the astronomy degreesan piego.
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Financial Support for the Training of Women supported through “other” means. “Other” mecha-
Doctorate Recipients nisms include self-, family-, or industry-financed costs

or loans’ (See appendix table 4-34.)
External financial support during doctoral study is

often crucial for completion of the degree; few studJniversity-Administered Means of Support

dents and/or their families can pay all the bills on their

own. Because it is important to track the sources of

support for doctorate recipients, each year a questgﬁi

More doctoral recipients were supported by research
istantships than by any other university-administered mode
upport: 32 percent of all men and 25 percent of all women.
e second highest category of university-administered sup-
gort mechanisms was teaching assistantships: 13 percent of
men and 14 percent of men received this form of support
their primary source of money throughout the doctoral
gree process. In addition, 11 percent of women and 8
Rercent of men received traineeships or fellowships as their
primary means of support.

In general, the proportion of each sex receiving these

modes of support was roughly even with the proportion
7 Because a respondent to the survey may not know the true source of

research assistantship support, all research assistantships are classified here

as being university-administered. The Federal government or State gov-

ernments may have been the primary source for the funds for some®ofrhe tabulation of this “other” category also included those who did not
these assistantships, however. answer the question.

on the Survey of Earned Doctorates asks doctor
recipients to list the source of thgirimary means

of support. In 1995, about half of the women (4
percent) reported that they were supported by univef?
sity-administered support mechanisms (teaching agﬁ
research assistantshipsgnd fellowships and €
traineeships). The other half (51 percent) we

Figure 4-14.
Number of science and engineering doctoral degrees awarded and percentage received by women: 1995

Number

7,000

O men
D Women

6,000 f

5,000 f

4,000 |

3,000 f

2,000 F

41% 64%

1,000 F

38%

0,
12% 23% 22% 21% 22%

Engineering Physical Earth, Mathematics/ Biology Agriculture Psychology Social sciences
sciences atmospheric, computer
and ocean
sciences

See appendix table 4-31.
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of each sex who received doctoral degrées.example, Psychology—which had the highest percentage of
women constituted 31 percent of the science and ememen recipients—had the highest percentage sup-
gineering doctorates in 1995, and they received ®orted by “other” sources: just 28 percent of the fe-
percent of the research assistantships and 30 perauaate doctorates (and 31 percent of the male doctorates)
of the teaching fellowships. They earned slightly momeported one of the listed four university-administered
than their proportional share of all fellowships anthechanisms as their primary means of support.
traineeships (40 percent). It is through research assistantships that many stu-
In three fields—physical sciences, engineeringlents are able to enter into mentoring situations, and
and biology—over 60 percent of the women doctoresearch assistantships are often an opportunity to par-
ate recipients received their primary support from ornieipate in complex cutting-edge research. Obtaining a
of the four university-administered methods, ratheesearch assistantship is thus a very helpful early step
than their own resources or other support mechanisneading to a future research career. For this reason re-
In contrast, psychology and social sciences haéarch assistantships are carefully monitored by aca-
the lowest proportion of women receiving one oflemic policymakers. The highest percentage of
the four university-administered methods of suppontesearch assistantships offered in any field was in the
physical sciences: 44 percent of the 1995 doctorate

. . . recipients in this field received their primary means of

Baccalaureate Origin Institutions support from research assistantships. Forty-two per-
cent of the women doctorate recipients and 44 percent
Large universities enroll the greatest number of un-of the men cited this method as their primary support.
dergraduate students and, therefore, would be exNext highest in proportion offering research assistant-
pected to be the baccalaureate origin of the majorityships was engineering. Forty-seven percent of all the
of students who go on to earn higher degrees, bujvomen engineering doctorate recipients mentioned this
liberal arts colleges in general, and women'’s lib- as their primary mode of support (versus 42 percent of
eral arts colleges in particular, also play an impor-the men). In contrast, only 11 percent of women psy-
tant role in the education of women receiving chology recipients (and 12 percent of men) reported
bachelor's degrees who continue their educationreceiving research assistantships as their primary means
and subsequently earn doctorates in science andf support. Social sciences had the smallest percent-
engineering. age receiving research assistantships—11 percent of
both women and men.

The list of the 50 baccalaureate-granting institu-
tions that awarded the greatest number of baccapgstgraduation Plans
laureate degrees to women who subsequently _ _ ,
earned science and engineering doctorates between With few exceptions, the postgraduation plans of
1991 and 1995 is shown in appendix table 4-35. Women and men science and engineering doctorate
The list includes liberal arts colleges and women’sfecipients who were U.S. citizens and permanent resi-
colleges as well as large universities. These 50 acadents were remarkably similar in proportion—63 per-
demic institutions were particularly strong in the cent of the women and 62 percent of the men had
science and engineering preparation of womendefinite postgraduation plans at the time of gradua-
undergraduates. In 39 of those 50 baccalaureatelion. Roughly one-quarter of the doctoral recipients
origin institutions, of all the female graduate stu- Planned postdoctoral study (27 percent of the women
dents who went on to receive a doctorate degreénd 25 percent of the men). Seventeen percent of the
of any kind, a majority earned those doctorates inwvomen planned academic employment, and 13 per-
science and engineering fields. It is interesting tocent of the men had those plans. The percentage going
note that the remaining 11 baccalaureate-origin inAnto industry was nearly twice as high for the men as
stitutions were all universities; that is, of those in- for the women, however: 14 percent of men planned
stitutions in which the majority of female industrial employment versus 8 percent for women.
undergraduates who went on to receive a doctor{See appendix table 4-36.)
ate degree received those doctorates in non-sci- N 1995, women constituted 36 percent of the doc-

ence-and-engineering fields, none were liberal artdorate recipients who were U.S. citizens and permanent
colleges or women’s liberal arts colleges. residents, and they constituted 37 percent of the doctor-

ate recipients who had firm postgraduation plans. The
° For corresponding data for racial/ethnic minority groups, see Percentages for their participation in each of the
“Undergraduate Origins of Recent (1991-1995) Science and Engi- i i i -
neering Doctorate Recipients” (NSF 96-334). Also, see tables 12, pos’ggraduat_lon opfuons were genera_”y close to their pro
14a, 14b, 14c, and 15. portionate sizes with two exceptions: women were plan-

ning only 25 percent of all the entrances into itrgugor
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science and engineering doctorates, and they constital, or 67,110, were awarded in science and engi-

tuted just 26 percent of all those planning employmeneering fields. (See appendix table 4-37.) Since 1987

abroad. (See appendix table 4-36.) the increase in non—science-and-engineering degrees
Forty-three percent of the science and engineeriagvarded (34 percent over the 8-year period ) was more

doctorate recipients entering academic employmentriapid than the increase in science and engineering fields

1995 were women, higher than their overall percen25 percent during the same time span).

age of 36 percent of the science and engineering doc-

torates. These percentages of postgraduation planaster’'s Degrees by Racial/Ethnic Group

parallel overall employment data taken from the 1995

Survey of Doctorate Recipients, in which 46 percent In 1995, whites earned the highest number of

aster’s degrees in both science and engineering fields
alrp]d non-science-and-engineering fields. Asians earned

1995, for example, women constituted only 15 pe:Fbe next largest number of science and engineering

, followed in order by blacks, Hispanics, and
cent of tenured faculty. They made up 24 percentgﬁ&gre.es ; : )
faculty who were associate professors and 11 perc erican Indians. (See appendix table 4-37.) That hi-

: erarchy has not changed over the 8-year period since
of the faculty who were full professor appointmefyts. 1987, but there have been changes in many fields in

Minorities the proportion of the total held by each racial/ethnic
group.

Master’s Degrees The largest change was in computer science. Whites
and American Indians experienced decreases since

Master’'s Degrees to Nonresident Aliens Versus 1987 in the number of computer science degrees

U.S. Citizens and Permanent Residents earned. Whites had an 11 percent drop in degrees from

4717 in 1987 to 4,205 in 1995. American Indians ex-

In 1995, 399,428 masters degrees were awarded Qrienced a 27 percent decrease in degrees (although
the United States; 88,431, or 22 percent, were in scier?ﬁg number Waspsmall—from 22 recipiengts in 1(987 tog

an?t engir}eeri_ng fields.d(See_appe_ndixdtab[em-The cilG in 1995). All the other racial/ethnic groups increased
pattern of science and engineering degrees awardgd , \mper of their recipients of computer science de-
to nonresident aliens was different from the pattern f fees: blacks (from 207 to 347, a 68 percent increase)
U.S. citizens and permanent residents: nonresidents figdy o nics (from 123 to 198, a 61 percent increase),
a higher concentration in science and engineeringq aqians (from 779 to 1,239, a 59 percent increase).
fields. Th_ey received 12 percent of the total ma,Stecrgians increased theproportion of computer science
degrees in 1995, but 24 percent of the masters Qgsyreas the most—from 12 percent of total degrees in
grees in science and engineering fields. _ 1987 to 19 percent in 1995)
The field with the highest concentration of non- With the exception of the decrease for American

resident aliens was computer science, in which th?ﬁfdians in computer sciences and a 3 percent decline

received 38 percent of total master's degrees, up fr?mthe number of biological science master’'s degrees

24 percent in 1987. The second highest concentratioi .11 every minority group had an increase in
was in engineering, where nonresidents recel_ved h the p’ercentage of degrees awarded and the num-
percent of the total master's degrees awarded in 19 r of total master’'s degrees awarded in every field
(up from 26 percent in 1987). between 1987 and 1995. As a consequence, there was
a decrease in thpercentageof total degrees awarded
Master’s Degrees to U.S. Citizens and to whites in every field. There was also a decrease in
Permanent Residents ** the numberof degrees they received in computer sci-

In contrast, the bulk of master's degrees award @ce, physical sciences, and biological sciences. The

to U.S. citizens and permanent residents were in nol Ctual number of degrees awarded to whites increased

science-and-engineering fields; just 19 percent of t all other fields.

Women Master’'s Degree Recipients by

° There are many reasons for the smaller proportion of women in thegcial/Ethnic Group

higher academic faculty posts. See discussion of academic employment in

chapter 5. ) )

' Beginning in 1987, there was a change in the way racial/ethnic que\zlsv-omen as a Percentage of Each Racial/Ethnic Group

tions were asked of master’'s degree recipients; therefore no consistent
comparisons can be made with data earlier than 1987. The discussion of YWOmen who were members of underrepresented

master's trend data by race/ethnicity of recipients includes only the perinn?'nority groups received a higher proportion of total
between 1987 and 1995. (A full 10-year trend was presented above for af- . . s
doctorate data and for master's degree data by sex of recipients.) sCience and engineering master’s degrees awarded to
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their respective racial/ethnic group than did either whitepctoral Degrees
women or Asian women. Black women were the only
women in any racial/ethnic group to earn a majority @octoral Degrees to Nonresident Aliens Versus

science and engineering master’'s degrees—in 1999s. Citizens and Permanent Residents
they earned 54 percent of those master’'s degrees

awarded to blacks. American Indian women had the It is important to note that (similar to master’s de-
next highest proportion, 49 percent of all science agfiees) there was also a difference to the pattern of doc-
engineering master’s degrees awarded to Americtial degrees awarded to nonresident aliens versus those
Indians. Hispanic women earned 44 percent of all s@warded to U.S. citizens and permanent residents. The
ence and engineering degrees awarded to Hispani@$al number of doctoral degrees awarded to nonresi-
Whites and Asians—the two groups that had the higfient aliens increased by 68 percent between 1985 and
est proportion of total degrees in science and engine&é®95 (from 5,227 to 8,806); this increase was higher
ing—had the lowest proportion of female science artfan the 29 percent rise in doctorates awarded to U.S.
engineering master’s degree recipients. White woméiizens and permanent residents over the same 10-
earned 41 percent of all science and engineeridgar period (from 24,694 in 1985 to 31,910 in 1995).
master's degrees awarded to whites, and Asian wonfes @ result, nonresident aliens constituted 21 percent
earned just 34 percent of science and engineerifgtotal doctorate recipients in 1995, up from 17 per-
master's degrees earned by Asians. cent in 1985. These individuals are very interested in
Black women earned 30 percent of all the engpursuing doctoral degrees in science and engineering.
neering master's degrees awarded to blacks—the higieventy-nine percent of the nonresident aliens acquir-
est proportion of engineering degrees of all the femdRg doctoral degrees in the United States in 1995 chose
racial/ethnic groups. Asian women were the next highcience and engineering fields. This percentage was
est, earning 21 percent of engineering degrees awardiidch higher than the science and engineering propor-
to Asians. Hispanic women were third highest with 180n of total degrees awarded to U.S. citizens and per-
percent. White women earned 16 percent of the tofiRnent residents—59 percent. (See figure 4-15.)
number of engineering master's degrees awarded Tigenty-nine percent of the nonresident aliens awarded
whites. American Indian women earned by far théoctoral degrees received their degrees in engineering
smallest proportion of engineering degrees for a r4ersus 10 percent of the doctorate recipients who were
cial/ethnic group—only 7 percent of engineerind/-S. citizens and permanent residents.
master’s degrees awarded to American Indians were Nonresident aliens received 21 percent of doctoral

awarded to females. (See appendix table 4-38.)  degrees overall, but 42 percent of all the engineering
doctoral degrees awarded in 1995 and 25 percent of

the natural science degrees. They received only 5 per-
cent of the psychology degrees, 12 percent of social
science degrees, and 12 percent of the non—science-

White women earned 77 percent of all the sciené@d-engineering degrees.
and engineering master's degrees awarded to women.
Their proportion of the total in each field was geneBoctoral Degrees Awarded to U.S. Citizens and
ally close to their proportion in the overall female popuPermanent Residents by Racial/Ethnic Group 2
lation for most disciplines except for computer science,
where they constituted only 56 percent of all womehoctoral Degrees in All Fields
master’s recipients. (See appendix table 4-38.)

Asian women represented approximately 7 percegg

Women in Racial/Ethnic Groups as a Percentage of All
Women Science and Engineering Degree Recipients

All racial/lethnic groups enjoyed an increase in the
al number of doctoral degrees between 1985 and

of all female master’'s degree recipients in science a 95. Although the percentage increases were very

engineering, but 27 percent of the computer scien
degrees and 17 percent of the engineering degrees
awarded to women. Propomonately more Asian WOM@N1he gata in this section are taken from the annual Survey of Earned

received computer science degrees than other degreg@storates. In discussing the changes in achievement by the various

: : : nic groups within the U.S. citizens and permanent residents group, it
23 percent of all Asian women earned their SClenﬁEst be noted that some degree recipients did not fill in the racial/ethnic

and engineering master’s degrees in computer sciengestion on the survey. The number of these recipients, labeled “U.S.
: : : itizens and permanent residents—race/ethnicity unknown” decreased by
Women in the underrepresented minority grouﬁ#o-fifths between 1985 and 1995, from 376 to 222. This decrease re-

received their science and engineering master’'s digsts an apparent increase in the willingness of doctorate recipients to
; ; ; ; ; ; port their race/ethnicity. It is not known what proportion of the previ-
grees In various fields in apprOX|mate proportlon tﬁjsly unreported category now is reflected in each of the various racial/

their representation in the total: blacks (7 percentjhnic groups; therefore, some of the increases described in this section
y also reflect the more accurate reporting patterns of the doctorate

HISpaﬂICS (4 percent), and American Indians (Iess thg@lpients. Nevertheless, there was an increase in science and engineering
1 percent). degrees awarded to every racial/ethnic group between 1985 and 1995.
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Figure 4-15.
Science and engineering degrees as a percentage of total doctoral degrees awarded, by racial/ethnic group:
1985 and 1995
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See appendix table 4-30.
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different, Asians had the largest percentage growth refceived in 1985. American Indians made up lessthan
all the racial/ethnic groups—their total degrees awardédpercent of both total doctoral degrees and doc-
increased fourfold, from 1,070 in 1985 to 4,300 itoral degrees awarded to U.S. citizens and perma-
1995. (See appendix table 4-30.) The increases in doent residents.
torate recipients for each one of the underrepresented
minority groups were higher than the increase f(H ctoral Dearees in Science and Engineerin
whites, but none of those increases matched the raf)e 9 9 9
of increase in Asian degree recipients. Of the As with total doctoral degrees, there was a general
underrepresented minorities, blacks received the higherease in the popularity of science and engineering
est number of doctoral degrees overall. In 1995 thelggrees in the decade since 1985, but the increase was
received 1,455 doctoral degrees, a 40 percent increasé uniform among the various racial/ethnic groups.
over the 1,043 doctoral degrees awarded to blacksAH minority racial/ethnic groups had a greater per-
1985. Blacks accounted for approximately 3 percenéntage increase in science and engineering doctoral
of total doctoral degrees awarded in 1995 and 5 pelegrees than whites. Although whites received the
cent of the degrees awarded to U.S. citizens and pleighest number of doctoral degrees in both 1985 and
manent residents. (See appendix table 4-30.) 1995 (21,306 and 24,608, respectively), they experi-
Hispanics received 1,055 doctoral degrees in 199nced the smallest percentage increase of any racial/
a 66 percent increase over the 634 received in 19&thnic group over the 10-year period (16 percent). (See
Similar to the overall proportion of doctorate recipiappendix table 4-39 for 10-year trends by detailed field.)
ents for blacks, Hispanics also accounted for In both 1985 and in 1995, Asians received the sec-
approximately 3 percent of total doctoral degreemd highest number of science and engineering doc-
awarded and 5 percent of degrees awarded to Ut&al degrees awarded to any racial/ethnic group, but
citizens and permanent residents. (See appendix tatfle number of those degrees awarded to Asians
4-30.) increased 353 percent during that time period, from
American Indians received 148 doctoral degre&®9 degrees in 1985 to 3,666 in 1995. As shown in
in 1995, a 54 percent increase over the 96 degreggpendix table 4-39, the largest increase in Asian doc-
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Latino Experiences in Graduate Education

In a study supported by the Council of Graduatene’s “minority status” for the first time. This expe-
Schools and funded by the Ford Foundation, culience was encountered more frequently by island
tural anthropologist Robert A. Ibarra (1996) sougtlRuerto Ricans, Cubans, and other Latinos. Others
to uncover some of the reasons why the presencefaind that they experienced an “identity journey” in
Latinos® in graduate school or academia is not pravhich the graduate experience was instrumental in
portionate to their numbers in the general U.S. popdefining their identity (Ibarra, 1996, pp. 38, 39).
lation. This qualitative ethnographic study involved

77 semistructured interviews with samples drawSurvival

from Latino faculty, administrators, and graduatg

students working on master’'s or doctoral degree urviva}I experiences, relﬁ)ortzd Ibarra, werde copirllg
; : . o . rategies common to all underrepresented popula-
The interviews elicited personal insights into th A . :
: ns in higher education and were defined as de-
graduate school experience. Ibarra reported t . . .
: se mechanisms designed to surmount perceived
Latinos were not a homogeneous group, but th : PN .

. : P ltural or academic deficiencies. For some Latinos
there were differences among Mexican Americansg,. . : . '
Puerto Ricans, Cuban Americ%ns and other Latin plkng str_a:]%gles :angded f{forg aggrle:sswn_“andh e

: ' . - , rk to withdrawal and self doubt. For still others
relating to ethnic, socioeconomic, and education S : : '
backgr%unds He found, however, that those had le Jv;]val |ssudesf_|nclur:1(-:fd Ie_arr_ung Whenl to slpgakkout
: ' P ) : ow to define their mission as cultural brokers
impact than the hidden ethnic conflicts betweef o - - z
Latinos and the graduate education process. Latin&gfhm 20 Gl ETIenmETE (SR, kG, A
J!ilfstiﬁlgm%Staa:: e%\tagg:(tjeer?]ﬁlédggﬁr?}nzi?typ?r?(ljegiin arra reported that these Latino adjustments to gradu-

: . te school “occurred in various ways depending
the rigors of graduate work. In this study, Ibarra fou : : e

A : : -k on circumstances...[E]thnic-specific issues be-
that the difficulties for Latinos in adjusting to gradu- P : .
ate school were characterized byademic cultural GEIE WEEEE) B EESUraions Wil nost LElire [

: o - _haviors are identical regardless of ethnic differences.
shock, ethnic renewal or recognition, and surviva : L o
g thnic renewal and minority recognition, for ex-

Academic Culture Shock ample, had different implications for Mexican
. e mericans...than for Puerto Ricans or Cubans. Dif-
j'\ljlgt?r?/g rtisgr?gizgésm?gir:ﬁ[[zrr‘g?hgtl?/vggfl:l);glit:yalﬁr cé:) erences relating to immigrant-like experiences were
" : —detected even between mainland and island Puerto
Pheg;“(serrzth;crchhsatlgrgé% cooperative culture to Wh"%icans. Yet rarely are such distinctions recognized,

let alone incorporated into graduate programs”

Ethnic Renewal or Recognition (Ibarra, 1996, p. 43).

Ibarra reported that adjustments to graduate scho@lsira also reported that according to his respon-
in many cases differed by ethnic group. For instanGgants “three factors were considered critical for com-

some had the experience of becoming aware Qbting a degree successfully: faculty mentorship,

13 |barra used the Spanish term “Latino” in the study, referring tg0n3|stent_ financial support, and student Support
“people representing a superset of nationalities originating from, §roups. Without these many respondents admitted

having a heritage related to, Latin America.” He found that mo i
participants in his study preferred “Latino” over “Hispanic” as a panst'ney would not have attended or Completed their

national identifier. degrees” (Ibarra, 1996, p. 64).

torate recipients occurred since 199®egrees fields, up from 76 percent in 1985; this percentage in-
awarded to Asians were heavily concentrated in scirease was the largest in science and engineering par-
ence and engineering. Eighty-five percent of the doficipation exhibited by any racial/ethnic group. Asians
toral degrees awarded to Asians in 1995 were in thesere particularly heavily concentrated in engineering:
they earned 17 percent of the total of all engineering
“ For example, science and engineering degrees earned by Asians douglie¢torates and 31 percent of the engineering doctor-
S ercken e S s bommocr, 3093 i 1995, atoe bt of AfES that were awarded to U.S. citizens and permanent

rapid rise was due to a change in citizenship status of Chinese studentteigidents. Twenty-four percent of all Asian doctoral de-
the aftermath of the Tiananmen Square massacre in 1989. The Chi

Student Protection Act of 1992 made thousands of Chinese in the Uni %595 n 1995 'were In_ engineering, by far the hlgheSt
States eligible to apply for permanent residency. The reclassification @oncentration in that field of any racial/ethnic group.

this data tabulation of those doctorate recipients who received perman e ; ;
residency status under this program increased the ranks of recipients additional 51 percent of their total degrees were In

were labeled “U.S. citizens and permanent residents.” the natural sciences.
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The number of Hispanics receiving doctoral del2,169 science and engineering degrees. Whites were
grees in science and engineering increased by 92 pée only racial/ethnic group for which thgoportion
cent over the 10-year period (from 296 in 1985 to 56¥ total degrees awarded to science and engineering
in 1995). Beginning in 1986, Hispanics became tHe&cipients was less in 1995 than in 1985, although the
underrepresented minority group receiving the higlilecrease was slight: from 57 percent of all doctoral
est number of science and engineering doctoral déegrees awarded to whites in 1985 to 56 percent in
grees awarded. Proportionate participation of Hispanié995. Although whites received 66 percent of the en-
in science and engineering degrees increased as waieering degrees awarded to U.S. citizens and per-
science and engineering degrees accounted for 47 gaanent residents in 1995, only 8 percent of their total
cent of all Hispanic doctoral degrees in 1985 and ifegrees were received in engineering. (See appendix
creased to a majority of 54 percent of all degrees f@ble 4-39.)
1995. Hispanics were the only underrepresented mi-
nority group to have over 50 percent of their doctorgdociorate Recipients by Sex and Racial/Ethnic
degrees awarded in science and engineering fields,,
Approximately 7 percent of Hispanic doctorate recipi-
ents earned their degrees in engineering and 24 per- With one exception, since 1985 women from each
cent in the natural sciences. (See appendix table 4-3@gial/ethnic group outpaced the men from the same
The number of blacks receiving science and engi¥oup in the rate of increase in doctorates awarded in
neering doctoral degrees increased by 49 percent beth science and engineering fields and non-science-
tween 1985 and 1995 (from 374 to 557). Science aadd-engineering fields. (See appendix tables 4-39 and
engineering degrees as a proportion of their total do&40.) The exception was the American Indians, in
torates also increased but at the smallest rate of which women’s percentage increase in doctorate de-
crease for underrepresented minorities: from 3Bees was much slower than the men’s increase in all
percent of degrees awarded in 1985 to 38 percentfiglds. For example, American Indian men doubled their
1995. The greatest concentration of blacks in sciengember of total doctorate recipients over the 10-year
and engineering fields was in biology (13 percent ¢gferiod, from 40 to 81 degrees awarded. During the
total degrees awarded to blacks) and in psychologgme time span, American Indian women increased
(11 percent of total degrees). Five percent of blatkeir number of degrees by only 20 percent, from 56
doctorate recipients earned their doctoral degreesdactorate degrees in 1985 to 67 degrees in 1997. (See
engineering, the smallest percentage for any racial/eflgures 4-16 and 4-17.)
nic group. Most blacks (62 percent) earned their doc- White women had a 7 percent increase in doctoral
torates in non-science-and-engineering degreategrees overall, from 8,125 in 1985 to 11,123 in 1995.
education was the most popular field, with 42 perceiheir number of doctorates increased even faster (43
of black doctorates in that field alone. (See appendbercent) in science and engineering, whereas their in-
table 4-39.) crease in non-science-and-engineering degrees was 32
American Indians increased their numbers of dopercent. They tripled the number of engineering de-
toral degrees in science and engineering by 68 pe@rees they received over the 10-year time span, al-
cent over the 10-period, although the numbers wetlgough the number of white women receiving an
quite small in both years—41 in 1985 and 69 in 1998ngineering doctorate was small in both years—106
Their percentage in science and engineering fields al§01985 and 320 in 1995. Only 3 percent of white
increased, from 43 percent in 1985 to 47 percent \Wwpmen earned their doctoral degrees in engineering
1995. In 1995, 7 percent of American Indians earnéd 1995. White women experienced a 38 percent in-
their doctoral degrees in engineering. Almost 12 peg¢rease in the number of science degrees awarded. On
cent earned their doctorates in the social sciences &he other hand, white men were the only group—of
10 percent in the biological sciences. Fifty-three pepoth men and women of all racial/ethnic groups—to
cent earned their doctorates in non—science-and-ergjperience a decrease in the number of science de-
neering fields. Education was the most popular fielgrees awarded. (See appendix table 4-40.)
for American Indians as well, with 27 percent of all their Asian women received half the number of doc-
doctorates in that field. (See appendix table 4-39.) toral degrees in 1995 as Asian men (1,432 for women
The greatest number of science and engineerivgrsus 2,868 for men), but the percentage growth in
doctoral degrees continued to be awarded to whitel fields was greater for women. Asian women in-
(13,879, or 73 percent of the total science and engieased their number of science degrees earned by 181
neering degrees to U.S. citizens and permanent reggdrcent over the 10-year period and the number of en-
dents). This number, however, represented an incregseeering degrees by 700 percent. As for all women,
of only 14 percent since 1985, when whites receivéde numberof engineering degrees for Asian women
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Figure 4-16.

Percentage increase in doctoral degrees awarded to male U.S. citizens and permanent residents, by racial/ethnic
group: 1985-1995
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See Appendix table 4-40.
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was also very small (168), but tlgoportion of Asian Financial Support to U.S. Citizens and
women receiving their degrees—15 percent of totglermanent Residents for Funding of
degrees awarded to Asian females—was the highegictoral Expenses

for any women’s group.

Women received a minority of science and engi- As reported by the Survey of Earned Doctorates,
neering doctoral degrees in every racial/ethnic group53 percent of the U.S. citizens and permanent resi-
although black women were awarded close to hadents who received science and engineering doctoral
receiving 48 percent of total science and engineerifiggrees in 1995 supported themselves primarily
degrees awarded to blacks. Hispanic women receivié@iough university-administered support mechanisms,
41 percent of total science and engineering degreih as research assistantships (29 percent), teaching
awarded to Hispanics. Asian women received the lo@ssistantships (14 percent), and fellowships and
est proportion of total doctorate degrees—they weteineeships (11 percent). (See appendix table 4-41.)
the only women in any racial/ethnic group to earn Approximately 47 percent of the U.S. citizens and per-
minority of non—science-and-engineering degrees (83anent residents were financed by the “other”
percent of total) as well as a minority of science argpurces—Iloans or self-, family-, or industry-support.
engineering degrees (30 percent). Black women were In general the receipt of the four university-admin-
awarded a larger percentage of engineering degrésiered modes of support reported by U.S. citizens and

than any other Temal.e racial/ethnic group (21 pelfce{atThe tabulation of this “other” category also included those who did not
of all black engineering degrees). answer the question.
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Figure 4-17.

Percentage increase in doctoral degrees awarded to female U.S. citizens and permanent residents, by racial/ethnic

group: 1985-1995
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Indian

Elapsed Time Between Bachelor's and Doctoral Degrees for Scientists

and Engineers

There are many reasons why some doctorate recipi-
ents take longer to complete their degrees than oth-
ers—some of the mitigating factors include family,
cultural, or societal considerations; extent of finan-
cial support received while studying; and full-time
or part-time enrollment by choice or necessity. The
choice of degree is also very important, because this
often dictates the availability of university-adminis-
tered financial assistance available. (See the sections
on financial support for women and for minorities.)
In general, however, three observations can be made
about the amount of time beyond the bachelor's de-
gree that is required for recipients to earn doctoral
degrees?

1. Persons without disabilities gener-
ally earn their doctoral degrees faster than

16 |n this discussion, time-to-degree denotes elapsed time between
the bachelor's and doctoral degrees; that is not necessarily the amount
of registered time pursuing the degree.

persons with reported disabilities. In

1995, for instance, 82 percent of all doc-
torate recipients without reported disabili-

ties had earned their degrees within 15
years of receiving the bachelor's degree.
For persons with disabilities, only 72 per-

cent had received their doctoral degrees
within 15 years.

2. Men in general earn their doctor-
ates faster than women. Of the total
doctorate recipients in 1995, 83 percent
of all men versus 79 percent of all
women received the doctorate degree
within 15 years of receipt of the
bachelor's degree.

3. In general, Asians and whites earn
their doctorates faster than the
underrepresented minorities; among
underrepresented minorities, blacks in
general take longer to earn their doctor-
ates than Hispanics or American Indians.
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Elapsed Time Between Bachelor's and Doctoral Degrees for Scientists

and Engineers (continued)

Time-to-Degree for Women With Disabilities Time-to-Degree for Racial/Ethnic Groups

The first two generalized observations combine for womére same restrictions of choice of degree hold for racial/
with disabilities, so that women with disabilities take corethnic groups as well; some fields of study offer far fewer
siderably longer to receive their degrees than either megpportunities for university-administered support to the
with disabilities or women in general. (See figure 4-18degree candidate. For all degrees combined, 82 percent
Seventy-nine percent of all women without reported disf all doctorate recipients received their degrees within
abilities and 76 percent of men with disabilities receivetb years of receiving the bachelor’s degree. The data are
their doctoral degrees within 15 years of a baccalaureaty similar for both nonresident aliens (82 percent re-
degree; only 64 percent of women with disabilities reseived the degree within 15 years) and U.S. citizens and
ceived their doctoral degrees within that time span. permanent residents (81 percent).

fact, almost one quarter (22 percent) of women with dis- o . )
abilities took longer than 21 years to receive their doEQr the latter recipients, however, there are striking differ-
toral degree. In comparison, 12 percent of men wifces in the proportion of the different racial/ethnic groups
disabilities, 8 percent of women without reported disabillvho received the doctorate degree within the relatively short
ties, and only 4 percent of men without reported disabiftO Years from the baccalaureate degree and those receiving

ties took that long to receive their doctoral degrees. (S&ir degrees during the next 5 years (for a total of 15 years
appendix table 4-46.) from the baccalaureate). For those who receive their doc-

toral degrees within 10 years, fv@portiontaking the short-
est time were American Indians (64 percent of total American

Figure 4-18. Indian recipients had received their degrees by 10 years
Percentage of science and engineering doctorate after the baccalaureate, although the total number of recipi-
recipients who received their doctoral degrees ents is very small—42 recipients). Whites had the next high-
within 15 years of receipt of their bachelor’s degree, est proportion, 62 percent, and Hispanics were close behind
by disability status and sex: 1995 with 60 percent of the recipients receiving the doctoral de-

gree by 10 years after the baccalaureate. Asians (47 per-
cent) and blacks (46 percent) had much smaller proportions

100

90 82 83 2o of their recipients on this fast track in the early years.

76
%0 2 The picture changes by 15 years after the baccalaureate,
70 64 however. (See figure 4-19.) Forty-one percent of Asians
60 ] received their doctorate in the next 5 years, so that Asians

led the percentage of doctorate recipients (87 percent) who
received their science and engineering doctorates within 15
40 years of the baccalaureate. All other racial/ethnic groups,
except for blacks, had over 80 percent of their doctorate
recipients receiving their degrees within 15 years of the
20 baccalaureate degree—American Indians (84 percent, al-
10 though the numbers remained small—just 58 recipients re-
ceived their science and engineering degrees within 15 years
of the baccalaureate); Hispanics (82 percent); and whites

50

Percent

30

0

Total recipients Men Women (81 percent). Only 73 percent of blacks had received their
science and engineering degrees within 15 years of the bac-
O recipients without a reported disability calaureate, however. (See figure 4-19.) A larger propor-

tion of black doctorate recipients (10 percent) and whites
(9 percent) than other racial/ethnic groups took over 20
years from the baccalaureate to receive the doctoral degree.
Only 3 percent of the Asian doctorate recipients took that
Women, Minorities, and Persons With Disabilities in Science long to receive their science and engineering doctoral de-
and Engineering: 1998 grees. (See appendix table 4-47.)

D Recipients with a reported disability

See appendix table 4-46.
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Elapsed Time Between Bachelor's and Doctoral Degrees for Scientists

and Engineers (continued)

Figure 4-19.
Percentage of science and engineering doctorate recipients who received their doctoral degrees within 10 years
and within 15 years of their bachelor's degree, by race/ethnicity: 1995
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See appendix table 4-47.
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permanent residents reflected each group’s proportitgaching assistantships. For example, blacks constituted
of the total numbers of doctorates awarded. For exam@eout 3 percent of total doctoral degrees received by U.S.
whites constituted 73 percent of doctoral degree recigitizens and permanent residents but received 7 percent
ents and received approximately 73 percent of the teaohthe fellowships and traineeships. They received 1 per-

ing assistantships and fellowships and traineeships. Thent of the research assistantships and 2 percent of the
constituted 68 percent of the research assistantships.teaching assistantships.

Asians received 19 percent of total doctoral degrees Like blacks, Hispanics also constituted approxi-
awarded to U.S. citizens and permanent residents in 199fately 3 percent of the total doctorate recipients who
They received 28 percent of all research assistantshiwere U.S. citizens and permanent residents. They received
22 percent of all teaching assistantships, and 14 percgrmgercent of the fellowships and traineeships and 2 per-
of the fellowships and traineeships. cent of both research assistantships and teaching assis-

The underrepresented minorities were more likely tantships.
receive traineeships and fellowships (many of which are American Indians constituted less than 0.5 percent
minority-targeted) and less likely to receive research aoflthe total doctorate recipients who were U.S. citizens
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and permanent residents. They received just over § rapidly: the 355 recipients in 1995 were a 78 per-
percent of the traineeships and fellowships and less tlwnt increase from the 200 science and engineering
0.5 percent of all the other sources of support. recipients in 1989. Persons reporting disabilities con-
The broad field offering the largest proportion ostituted 1.3 percent of all doctorate recipients in 1995,
research assistantships was the physical sciences;ugSrom 0.9 percent of the total in 1989. (See appen-
percent of recipients of physical science doctoraté# table 4-42.)
received their primary means of support from research In science and engineering fields, the concentra-
assistantships. Over one-third of the physical sciendam pattern for persons with disabilities was different
doctorates of each racial/ethnic group, except fémrom the concentration pattern for persons with no re-
blacks, received research assistantships—34 percpaited disability. Forty percent of all science and engi-
of the Hispanics, 45 percent of the whites, 47 percamtering doctorates received by persons with disabilities
of the Asians, and 67 percent of the American Indiamgere in the social sciences and psychology (20 per-
(again their numbers were small, with only six physcent in each field.) This segment was much larger than
cal science recipients in 1995). Blacks had a mutimne 28 percent of science and engineering doctorates
smaller percentage: only 9 percent of black physical these two fields received by persons with no reported
science doctorates received their primary means dibability (15 percent of all recipients received their
support from research assistantships. This group wdactorates in social sciences, and 13 percent received
the smallest in terms of numbers; only four blacks réheir doctorates in psychology). (See appendix table
ceived research assistantships in the physical scien@ed3.) Persons with disabilities made up approximately
The field offering the next largest proportion o percent of the total number of doctorates in each of
research assistantships was engineering; 42 percentheke two fields.
all engineering doctorate recipients reported this Only 18 percent of persons with disabilities re-
mechanism as their primary means of support. Asiaosived their doctoral degree in engineering versus 23
received a larger proportion of research assistantshfgrcent of the doctorate recipients without disabilities.
in engineering than their proportion of the engineeHowever, since 1989 the percentage of degrees
ing population. They received 31 percent of all engawarded to persons with disabilities has risen faster in
neering doctorates to U.S. citizens and permanesrigineering than in any other field. There was an in-
residents in 1995 and held 38 percent of all the engrease of 152 percent in the number of engineering
neering research assistantships. (See appendix taddgrees awarded to persons with disabilities, from 25
4-41.) Whites received 63 percent of the total engih 1989 to 63 in 1995 (see appendix table 4-42); dur-
neering doctoral degrees awarded to U.S. citizens and the same time span, the number of engineering
permanent residents in 1995 and 59 percent of the dectorate recipients overall rose only 32 percent. The
search assistantships. Blacks and Hispanics eachtodal number of persons with disabilities who were
ceived about 2 percent of total engineering degreawarded doctoral degrees in science also increased
and about 1 percent of the research assistantshipdgaister than the total number of degrees: the number of
engineering. science recipients with reported disabilities increased
As a proportion of each racial/ethnic group, a largé7 percent (from 175 in 1989 to 292 in 1995), whereas
proportion of Asians than other racial/ethnic groups réie overall increase in science degrees between 1989
ceived research assistantships in engineering. Fifty-t@od 1995 was 19 percent.
percent of Asian engineering doctorate recipients received
their primary means of support by this method. In conypes of Disabilities
trast, 40 percent of the white engineering recipients, 30 gyerall, 27 percent of doctorate recipients with dis-
percent of the American Indian (but a small number—yjjities reported a visual disability, and 27 percent re-
three total), 22 percent of Hispanics, and 17 percent%

; , : . orted that they had a disability in mobility. Engineering
black engineering doctorates listed research assistants ients with disabilities were more likely to have vi-
as their primary means of support.

sual impairments (37 percent) than recipients of science
doctorates (25 percent). Mobility disabilities were the most
Doctoral Degrees Received by Persons With common reported by science doctorate recipients (28
Disabilities * percent). The proportion was little changed from 1989.
. . .. (Appendix table 4-44 depicts the types of disabilities re-
The number of persons with reported disabilitiegorted by the doctoral recipients in 1989 and 1995.)
who received science and engineering doctoral degrees The number of doctorate recipients with disabilities
in 1995 was very small, but the total has been increggyo had vocal problems was only 1 percent overall and

very small in both sexes. Fewer of the female recipients
with disabilities (9 percent) reported auditory problems
17 There are no comparable data collected for master's degree recipietksan the males (15 percent)_ (See appendix table 4-45,)
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Women With Disabilities cational Attainment of American Indians, 1970-

_ . 1990 Demography35 (1), 35-43.
Women overall received 31 percent of the total sci-
ence and engineering doctorates, but they received IB@rra, Robert A. 1996. Latino Experiences in
percent of the science and engineering degrees Graduate Education: Implications for Change.
awarded to persons with disabilities. Women with dis- In Nancy Gaffney (Ed.)Enhancing the Minor-

abilities generally took longer to receive their doctoral jty Presence in Grduate Education VIMWash-
degrees than did either men with disabilities or all doc- ington, DC: Council of Graduate Schools.

torate recipients. (See “Elapsed Time Between . _ , _
Bachelor's and Doctoral Degrees for Scientists afyational Science Foundation. 1996ndergraduate Ori-
Engineers.”) gins of Recent (1991-95) Science and Engineer-

ing Doctorate RecipientéNSF 96-334). Arlington,
VA: National Science Foundation.

References Syverson, Peter D., and Stephen R. Welch. .1288y
Data Release From the 1995 CGS/GRE Survey of
Eschbach, Karl, Khalil Supple, and C. Matthew Snipp. Graduate EnrollmentWashington, DC: Council
1998. Changes in Racial Identification and the Edu- of Graduate Schools.



	Enrollment
	Overview
	Women
	Enrollment Composition
	Changes in Enrollment
	Enrollment Status
	Sources of Financial Support
	Graduate Schools

	Minorities
	Enrollment Composition
	Blacks
	American Indians
	Hispanics
	Asians
	Whites
	Unknown Race/Ethnicity

	Race by Gender
	Foreign
	Full Time and Part Time
	Pursuit of Graduate Study After the Bachelor’s
	Historically Black Colleges and Universities

	Persons With Disabilities

	Outcomes: Master’s Degrees and Doctorates in Science and Engineering
	Overview
	Women
	Master’s Degrees
	Science Master’s Degrees
	Natural Sciences
	Psychology and the Social Sciences

	Engineering Master’s Degrees

	Doctoral Degrees
	Doctoral Degrees in All Fields
	Doctoral Degrees in Science and Engineering
	Science Doctoral Degrees
	Psychology and the Social Sciences
	Natural Sciences
	Engineering Doctoral Degrees

	The Top 50 Institutions Granting Science and Engineering Doctorates to Women
	Financial Support for the Training of Women Doctorate Recipients
	University-Administered Means of Support
	Baccalaureate Origin Institutions
	Postgraduation Plans


	Minorities
	Master’s Degrees
	Master’s Degrees to Nonresident Aliens Versus U.S. Citizens and Permanent Residents
	Master’s Degrees to U.S. Citizens and Permanent Residents
	Master’s Degrees by Racial/Ethnic Group
	Women Master’s Degree Recipients by Racial/Ethnic Group
	Women as a Percentage of Each Racial/Ethnic Group
	Women in Racial/Ethnic Groups as a Percentage of All Women Science and Engineering Degree Recipients


	Doctoral Degrees
	Doctoral Degrees to Nonresident Aliens Versus U.S. Citizens and Permanent Residents
	Doctoral Degrees Awarded to U.S. Citizens and Permanent Residents by Racial/Ethnic Group
	Doctoral Degrees in All Fields
	Doctoral Degrees in Science and Engineering
	Latino Experiences in Graduate Education

	Doctorate Recipients by Sex and Racial/Ethnic Group
	Financial Support to U.S. Citizens and Permanent Residents for Funding of Doctoral Expenses
	Elapsed Time Between Bachelor’s and Doctoral Degrees for Scientists and Engineers
	Doctoral Degrees Received by Persons With Disabilities
	Types of Disabilities
	Women With Disabilities




	References

